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[MpunoxeHnue 12

12. PestomeTa Ha HayyHuTe nybnukaumum no KOHKypca Ha gou. A-p uHx. Meax CtedpaHoB MuHuH

12.1.  Pestome Ha nybnukaums cbc cnucbyeH No7.1.
TPagULMOHHUTE ropuBa B MUHHMTE npeanpuatua’”, 2013r.

»,BOAOpPOABLT — antepHaTUBa Ha

MuHuH W., C. CnumeoHoB, ,BogopoabT — anTepHaTBa Ha TPagWLMOHHWTE rOpUBA B MUHHUTE NPeanpuaTus’,
MuHHoO geno u reonorus, 6pon 1 ,Codomsi ,2013r, cTp. 45 - 48, ISSN 0861-5713.

Pesrome: Crnopeq nporHo3uTte Ha eponeiickata komucns ao 2020 roanHa, BOAOpoabT TpsibBa 4a 3aeme 0Kono
5% OT 13NON3BaHUTE EHEPrUMHUTE M3TOYHULM, NpK 06WOo 23 % anTepHaTMBHM rOpUBa, 3aMecTBalUM Te3n OT
HedbTeH npousxod. BogopodbT kato antepHaTMBa Ha TPaAMLMOHHUTE rOpUBa 3a TPAHCMOPTHU CPEACTBa MOXeE
[a Ce W3Mon3Ba B HAKOMKO BapuaHTa: - ENEKTPOXMMMUYEH M3TOMHMK Ha TOK (TOpWMBHA KNeETKa); - BOLOPOAEH
[BUraTen C BbTPELLUHO rOpeHe; - KOMOWHMpaHO 3axpaHBaHe GEH3MH W BOZOPO4; - KOMBWHMpPaAHO 3axpaHBaHe
QVM3en 1 BOAOPOZ; - CMEC Ha BOLOPOA C rasoBu ropusa (MeTaH, NpupogeH ra3). B HacToswarta cratusa ca
pasrnefaqu npeanMcTeaTta Ha KOMOMHMPAHOTO 3axpaHBaHe Ha BEH3MHOBMW, OM3ENOBM M ra3oBi aBTOMOOWMN C
BOAOPOA KaTO Bb3MOXHOCT 3a HaMansBaHe pa3xoanTe 3a TPAANULIMOHHN TOpMBa HA MUHHUTE NPEANPUSTUS.

12.2. Pestome Ha nybnmkaums cbe cnncbyeH No7.2. “ Metoauka 3a onpegensiHe KoehUUMEHTLT Ha
YCTOMYMBOCT Ha XUApaBNUYHUTE eaHOKOGOBM Oarepu no Bpeme Ha pabota " 2013r.

Munue U., , MeToauka 3a onpegensiHe Koe(UUMEeHTLT Ha YCTOMYMBOCT Ha XWAPaBINYHUTE eaHOKOgoBM Barepy
no Bpeme Ha pabota”, MroanwHuk Ha MY ,Cs. WBan Puncku”, Ceutsk lIl, Tom 56, Codoms, 2013r, cTpaHuua 16-
20, ISSN 1312-1820.

Pestome: Cb3faneHa e MmeToauka 3a onpedensHe Ha KOe(UUMEHTBLT Ha YCTOAYMBOCT Ha XWAPaBUYHMTE
enHokochoByu 6arepu. PasrneaaHu ca Hail- onacHWUTE NomnoxeHus Ha Barepa no Bpeme Ha pabota - npu Konaexe u
Npy BbPTEHE Ha FOPHKS CTPOEX C MbiHa Kodha. M3BeaeHn ca 3aBUCUMOCTUTE 3a OnpeaensiHe Ha KoeULMEHTbT
Ha YCTOMYMBOCT. 3a Cb3daBaHe Ha METOAMKATA Ca M3MOMN3BaHN KOHCTPYKLUMWUTE HA XMAPABAMYHUTE e4HOKOGOBY
Barepu Tmn ,0&K RH 200 C” 1 30-6124.

12.3. Pestome Ha nybnukaums cbe cnmcbyeH Ne7.3. “Establishment of a mathematical model of
grinding process in sag mill to exame the relative energy consumption in industrial conditions ”, 2013

Minin L., Hainov L., “Establishment of a mathematical model of grinding process in sag mill to exame the relative
energy consumption in industrial conditions”, XV Balkan Mineral Processing Congres, Sozopol, 2013, vol. 1,
p.199.

ABSTRACT. This paper establishes a mathematical model of the grinding process in tumbling SAG mills. It
defines the control factors and the objective function — relative energy consumption. A passive experiment is
made in a factory processing copper ores. The experiment is based on tumbling SAG mills type METSO 8,5 x 5,3.
The results of the experiment have been subjected to regression analysis through STATGRAFICS. A functional
dependence has been established between the objective function and the control factors.

Pe3stome: B Tasu ctatus e Cb3fafeH matemMaTWyecku mogen Ha npoueca Ha cMmunade B 6apabaHin SAG
MenHuumM. Tow onpedens KoeUUMEHTUTE Ha ynpaBlieHne U Lenesata YHKUMS — OTHOCUTENTHA KOHCYMaUus Ha
eHeprus. NpoBexaaH € nacueeH (hakTypeH ekcrnepuMeHT BbB (pabpuka 3a obpaboTka Ha MegHu pyau.
EkcnepumeHTsT Cce ocHoBaBa Ha 6GapabaHHu SAG wmenwuum tan METSO 8,5 x 5,3. Pesyntatute or
eKkcrepuMeHTa ca NoanoxeHn Ha perpecnoHeH aHann3 ype3 STATGRAFICS. YcrtaHoBeHa € hyHKUMOHanHa
3aBUCUMOCT Mexay Lienesata (PyHKLMA 1 ynpaBnseawimute aktopwm.
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12.4 Pestome Ha nybnukaums cbe cnncbyeH No7.4. , OnpepensiHe BNMAHMETO Ha eApuHaTa Ha
CTOMaHeHUTe TOMKU BbPXY MOLHOCTTA Ha OapabaHHWUTe TONKOBM MENHULM NPU NOCTOSAHEH KOe(ULIMEHT
Ha 3anbnBaHe ”, 2014r.

Muuun W., C. Casos, T. Xpuctosa, ,OnpefensHe BAUSHUETO HA edpuHaTa Ha CTOMaHEHUTE TOMKW BbpXy
MOLWHOCTTa Ha 6apabaHHWTE TOMKOBM MENHWLM MPK MOCTOSIHEH KOE(ULUMEHT Ha 3ambriBaHe”, [eonorvs w
MuUHepanHu pecypceu, bpoin 6 ,Codms, 2014r, ctp. 30 — 33, ISSN 1310-2265.

Pesrome: Mpu ekcnepuMeHTarnHo 13cneaBaHe Ha MOLLHOCTTA YepreHa OT apuratennte Ha BbapabaHHu TOnKoBU
MenHuuM ce 3abensi3ea, Ye MOLLHOCTTA He 3aBMCKM OT edpuHata Ha Tonmkute B OapabaHa npu egHakbB
koepuUMeHT Ha 3anbneaHe. ToBa BnM3a B MPOTUBOPEYME C HAKOM TEOPETUYHM MOCTAHOBKM B iUTepaTypata. B
HacTosiaTa paspaboTka ce AoKasBa (aHANMMUTUYHO W EKCMEPUMEHTArHO), Ye edpuHaTa Ha TOMKUTE He Bruse
BbPXY NapameTbpa NiTbTHOCT Ha TOMKUTE U TOBA € NpUYMHaTa 3a NonyvyaBaHUTe eKCnepUMEHTanHN pesynTaru.

12.5. Pe3tome Ha nybnvkaums cbe cnmcbyeH Ne7.5. " MeTtoauka 3a onpeaensiHe KoeuUMEeHTbT Ha
YCTOMYMBOCT Ha XmapaBnn4HuTe eaHoKodoBu barepu no Bpeme Ha ABwxeHue ”, 2014 .

Munun W., , MeToaumka 3a onpegensiHe KOE(ULMEHTLT Ha YCTONYMBOCT Ha XWMAPaBNNYHUTE €AHOKO(OBM Barepu
no Bpeme Ha askeHune”, MognwHuk Ha MI'Y ,Ce. WeaH Punckwn”, Ceutbk I, Tom 57, Cocpus, 2014r, ctpaHuua 7-
10, ISSN 1312-1820.

Pestome: Cb3fafeHa € MeToauka 3a ornpefensHe Ha KOePUUMEHTBLT Ha YCTOMYMBOCT Ha XWAPaBMMYHWTE
enHokochoBu Harepn. PasrnenaHn ca Han- onacHuTe NOnoXeHus Ha HGarepa no BPeMe Ha [ABWKEHWE Ha rope w
Hapony. W3BeaeHn ca 3aBMCMMOCTUTE 3a OrpefensHe Ha KOe(UUMEHTLT Ha YCTOMYMBOCT. 3a Cb3daBaHe Ha
MeToauKaTa ca M3norn3BaHn KOHCTPYKUMUTE Ha XuapasnuyHuTe egHokodosn Harepu tvn ,0&K RH 200 C” n 30-
6124 .

12.6. Pestome Ha nybnvkaums cbe cnucbyeH Ne7.6. " CuMynauuoHHO moaenupaHe u uscnegBaHe Ha
BanLoBa TpoLlayKa 3a TpolweHe Ha megHu pyau ", 2015 .

MunuH W., ,CumynaunoHHo MogenupaHe W u3cnefBaHe Ha BanLoBa TpoOLayka 3a TPOLUEHe Ha MeaHn pyan’,
FoguwHuk Ha MY ,Cs. Mean Puncku”, Ceutek I, Tom 58, Codons, 2015r, ctpanmya 7-10, ISSN 1312-1820.

Pestome: TMpu ekcnnoatauusita Ha BanuoBWTE TPOLIAYKM 3@ CUTHO TpOLieHe paboTewn C MeaHW pyau ce
HabntogaBa, MHTEH3MBHO M3HOCBAHE HA OCHOBHW Bb3NW W AETalnM Ha MallMHaTa. ToBa Hal-Beye ce OTHacs 3a
BbHLUHAaTa MOBBLPXHOCT Ha BanuuTe W B HAKOW 30HW OT Bana, Hamupawy ce Mexmy pemMbyHata wanba u
NarepHoTO TANO OT CTpaHaTa Ha pembyHaTta wWaiba. C nomowta Ha CbBPEMEHHU KOMMIOTBLPHKU Nporpamu e
MOLEenvpaHa BanuoBa TpoLlayka ¢ rmaaku Banuy nanonseaHa B oboratutenHa abpuka ,Enauyute”. TpowadkaTa
€ [OByBanuoBa C WHAMBWAYaNHO 3a[BWXBaHE Ha BCEKW Bamnel, no-OTAEMHO, NOCPEACTBOM peMbyHa npeaaska.
Cnen KOeToO € HanpaBeH CTaTWYeH KOMMIOTbPEH aHanu3 Ha Bana W Baneua C Uen ga Obae yCTaHOBEHO
HaMMYMETO Ha HaNpeXeHUs 1 aedhopmaumn HagBuLLIaBaLy AoNyCcTUMUTE. 3a LienTa TEOPETUYHO € onpeaeneHa
cunata gencTBalla Ha BanuuTe Npu TPOLLEHe KaTo € NPUEeTO, Ye BanuuTe CMaykBaT pyaHM KbCOBE WM3MOM3Banku
20% OT aKTuBHaTa cu nnow opmupalla TpolwayHatTa kamepa Ha MawwHata. OCBeH TOBa € onpederneHa u
cunata Ha TpueHe NOpoAeHa OT HopManHaTta cuna Ha TpolleHe. [lonyyeHuTe pes3ynTaTi NokassaT 3HauMTENHN
HanpexXeHnsi BbB Bana M HWUCbK (DaKTOP Ha CUrypHOCT Ha GaHaaxHaTa 4acT Ha Banuute. HanmpaBenu ca
CbOTBETHUTE U3BOAW.

12.7. Pestome Ha nybnukaums cue cnncbyeH Ne7.7. " Crushing force theoretical examination in one
cone inertial crusher ", 2015r.
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Savov S., P. Nedyalkov, I. Minln, ,Crushing force theoretical examination in one cone inertial crusher”,
Engineering Science and Technology (JMEST, vol. 2, Insure 3, 2015, ISSN:3159-0040.

Abstract: Cone inertial crushers are dynamical machine operating with centrifugal vibrator acting over the
crushing cones of the crusher, typically operating with strong brittle materials, with wide adjusting possibilities of
working regimes which gave broad particle sizes, forms and productivity. The aim of this paper is to look inside
the crushing chamber and examines the inner relations of cone geometry parameters, inertia parameters, force,
kinematic and dynamic relations in theoretical review compared with real limitations of machine parameters taken
from experimental research. The presented investigation develops the comprehension of significance and
importance in difference valuation of inner cone precession speed and angular speed of provoking body
centrifugal vibrator.

Keywords: Cone Inertial Crusher; Kinematic and Dynamic relations; Inner Cone; Precession Speed; Angular
Speed; Centrifugal Vibrator

3arnaeue: TeOpPETUYHO M3CreaBaHe Ha CuaTa Ha TPOLIEHE B KOHYCHA MHEPLMOHHA TpoLlayka

Pestome: KOHYCHUTE MHEPLMOHHM TPOLIAYKM Ca AMHAMUYHW MaLLMHU W3MOM3Baly LEHTPoGexXeH BuGpaTop,
Bb3/ENCTBALL BbpXY TPOLIALLMTE KOHYCU. TUMMYHO TE3N MalUMHK paBoTsT CbC 3apaBK U Kpexku MaTepuanyt npu
LIMPOKM Bb3MOXHOCTM 33 perynupaHe Ha pabOTHUTE pexumu, [JaBaliy LMpoKa rama OT 3bPHOMETPUYHM
XapakTepucTuki, ¢opmMa Ha 3bpHaTa M npon3BoauTenHocT. Llenta Ha paspaboTkata e Oa HaBnese B
TpolayHaTa Kkamepa W [a M3cCregBa BbTPELUHWTE B3aMMOBPBL3KM MeXOy T[EOMETpUsiTa Ha KOHycuTe,
NHEPLMOHHUTE MOKa3aTenu, CUIKUTE, KUHEMAaTUYHWUTE M OWHAMUYHUTE CLOTHOLIEHUS| B TEOPETMYEH aCreT,
CPABHEHW C peanHuTe EKCrePUMEHTamHM OrpaHWYeHUss Ha napameTpuTe Ha MaluuHaTa. [peacTaBeHoTo
n3cnegBaHe pasBMBa CXBALAHETO 3a 3HAYMMOCTTA Ha pasnMKUTE MEXZy NpPeLecoHHaTa CKOpOCT Ha
BbTPELLHMUS KOHYC 1 brioBaTa CKOPOCT Ha 3afIBUXBALLMS MHEPLIMOHEH BUOpaTop.

12.8. Pestome Ha nybaukaums cbe cnucbyeH Ne7.8. , MatemaTU4HO MogenupaHe v u3cneaBaHe Ha
LeneBa (hyHKLMA 32 KQ4eCTBO Ha rOTOB NPOAYKT nonyyeH npu pabora ¢ KUO-300", 2015

Casos C, 1., Hepsnkos, WU., MuHuH, , MatematnyHo MoaenupaHe M u3cnefBaHe Ha Lenesa (yHKUMS 3a
KayecTBO Ha roTOB NPOAYKT nonyyeH npu pabota ¢ KMO-300", FognwHuk Ha MY ,Cs. WBaH Puncku’, Ceutbk |1,
Tom 58, Codpust, 2015r, ctpanmya 17-21, ISSN 1312-1820.

Pe3tome: [loknagbT npefcTaBs Cb3daBaHETO Ha MaTeMaTWyeH CTaTUCTUYECKW MOJEN Ha LeneBa (PyHKUMS 3a
KayeCTBO Ha rOTOB MPOAYKT, MOSyYeH npu paboTa ¢ KoHycHa MHepumoHHa Tpowadka Tun KWO-300. HanpaseH e
n3bop Ha ynpaBnsBaly (hakTopW, OKasBaly BMWSIHME BbPXY LeneBaTa (DYHKUMS 3a KAayecTBO Ha roTOBMS
npoaykT. ®opmynupaHa e Lenesa (yHKUMS 3@ Ka4eCTBOTO Ha roTOBWS NPOAYKT. [poBedeH e eKCnepuMeHT U e
HanpaBeH CTaTUCTUYECKM aHaNN3 Ha NOSTyYeHUTE ekcriepuMeHTanHuTe pesynTati. [peacTaBeHy U aHanmaupaxm
ca pesyntaTute OT CTaTUCTUYECKUS aHanmM3 Ha (OyHKUMSATA 3a KayecTBO Ha roToBusi NpoAaykT. Bb3 ocHoBa Ha
NONyYeHUss pPErpecuoHeH MOAEn ca MOCTPOEHW TPUM3MEPHM [uarpamu 3a OTYMTaHe BAKUSHWETO Ha
ynpaenssaLiute aktopu Bbpxy Lenesata yHKUmus. MonyveHuTe pesynTaTu e ce W3no3BaT KaTo OCHOBA 3a
ONTMMM3aLMS Ha npoLeca TPOLLEHE OT rfeAHa TOYKa Ha Ka4eCTBOTO Ha MOSlyYaBaHWUs MPOAYKT B TPOLWAYKM TvN
Kna.

12.9. Pestome Ha nybnukaums cbe cnucbyeH Ne7.9. "EdyeKTMBHOCT Ha BUOpaLMOHEH TpaHCNOPT Npu
Ou-XapMOHMYEH 3aKOH Ha ABUXEHWE Ha TPAHCNOpTHaTa NoBbpXHOCT ", 2015

Mutpes P., b. Mpuropos, . MuHUH, ,EeKTUBHOCT Ha BUOPALMOHEH TPaHCNOPT Npu B1-XapMOHWYEH 3aKOH Ha
ABWKEHWe Ha TpaHcnopTHaTa noBbpxHOCT”, CAX TexHonoruu, 6poit 3, 2015, ctpaHuua 56-63, ISSN:1314-9628.

Pestome: B paGotata ca [JeduHMpaHM OTHOCUTENHM MoOKasaTenn 3a OLEHKAa Ha EegEeKTMBHOCTTA Ha
BUGPOTpaAHCNOpTa Ha HaCUMHM 3bPHECTU MaTepuanu no BubpupaLLa no GruxapMOHNYEH 3akoH He nepdopupaHa
NOBBPXHOCT. M3BBPLLEHO & BapupaHe B OnpeAernieH AanasoH Ha CTONHOCTUTE Ha NapaMeTpuTe, BIINSIELLU BbpXY
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CTOAHOCTUTE Ha OTHOCUTENTHUTE MoKasaTenn W ca onpeneneHn CTOAHOCTUTE Ha napamMmeTpute, npu Komto
nokasartenure uMat MakcuMarHy CTOMHOCTW.

12.10. Pestome Ha nybnukaums cbe cnncbyeH No7.10. " 3aBUCMMOCT Ha M3pa3xofBaHaTa MOLHOCT
OT KoehMLUMEHTLT Ha Hanb/iBaHe C TONKU Ha GapabaHHMTe MENHMLM C Lien onpeaensiHeTo My No Bpeme
Ha aBuxeHue", 2016r.

Muune W., ,3aBucuMoCT Ha M3pasxogBaHaTa MOLWHOCT — OT KOE(ULMEHTLT Ha HambriBaHe C TOMKM Ha
BapabaHHUTE MeNHWLYM C Lien onpeaensHeTo My no BpeMe Ha asuxeHune”, MoguwwHuk Ha MY ,Cs. MeaH Puncku”,
Ceutok ll, Tom 59, Codns, 2016r, ctpannya 7-9, ISSN 1312-1820.

Pestome: KoethLMeHTLT Ha HambiiBaHe ¢ TOMkW Ha GapabaHa, Ha TOMKOBUTE MENHULM e OCHOBEH NMapaMeTbp.
OT Hero 3aBUCST OCHOBHUTE TEXHOMOTMYHM NapaMeTpn Ha GapabaHHUTE TOMKOBM MEMHULM KaTo: OTHOCUTENEH
€Hepropasxoq 3a egnHuLa roTOB MPOAYKT, OTHOCUTENHA MPOWM3BOAMTENHOCT, [OOMB Ha pasyeTHa knaca,
LMpKynaLmoHeH Tosap 1 ap. Mopaay HenpekbLCHATOTO U3HOCBaHe Ha 06NMLOBKUTE Ha GapabaHa Ha MenHuLaTa
W U3HOCBAHETO Ha CcamuTe TOMKM, [06aBSHETO Ha HOBW, TOW Ce NPOMEHs 1 e Heobxoanumo fa 6bae n3mepsaH u
KOHTpONMpaH. V3MepBaHeTo My CTaBa Hal-yecTo NMpu CrMpaHe Ha MenHuLaTa, a ToBa He € Bb3MOXHO Aa ce
MpaBy YECTO MO TEXHOMOTUYHM M MKOHOMMYECKM MPUYMHM. TO3M NpobrieM He CbliecTBYBa MPU CbBPEMEHHUTE
MenHMLM 0bopyaBaHM C TOBapHa KneTka. B HacTosilwata cTatis € nokasaH HauMH 3a aHanuTUYHO OnpeaensiHe
Ha koedUUMEHTBT Ha HaMb/IBaHe CaMo C M3MepBaHe Ha MOLLHOCTTA YeprieHa OT [Buratensi Ha MenHuuaTa 6e3
[a e HeobX0AMMO CriMpaHe Ha CbOPBXKEHNETO.

12.11. Pestome Ha nybnvkaums cbc cnmcbyeH Ne7.11. " OTHOCHO oOueHKaTa Ha pecypca Ha
MHorokocoBuTte Garepu", 2016r.

Hepsnkos M., MuHuH W., Casos C., ,OTHOCHO OLeHKaTa Ha pecypca Ha MHorokodouTe Barepu, MoguLWHKK Ha
MY ,Cs. MBaH Puncku”, Ceutok lIl, Tom 59, Codpus, 2016r, ctpanmua 10-14. , ISSN 1312-1820.

Pestome: B paboTata pasrnexgar nocTaHOBKW Npu OMpepensiHe pecypca Ha MeTarioKOHCTPYKLMUTE B CROXHM
MUHHO-00BWBHM MaLLWHI KAKBUTO Ca POTOPHUTE Barepu, KakTo 1 HAKOW MOCTAHOBKM NPY METOAMUTE 3a OLIEHKa Ha
ocTaTbyHMS pecypc. PasrnefaHu ca OCHOBHWTE mMokasaTenu onpedensiuy AMHaMUYHOTO HaTOBapBaHe Ha
METamNOKOHCTPYKUMSITA. Pasrnegaqn ca pasnuku Npu onpefensiHe Ha pecypca No CPEeAHO rofuiiHa OLeHKa, No
MPOW3BOAMTENHOCT W MO YACTO PabOTHO BPEME.

12.12. Pestome Ha nybnukaums cbC crnmcbyeH No7.12. "MaremaTMyecko MogenupaHe Ha
ANHAMUYHOTO NOBEAEHWEe Ha TPaHCMOPTHO CpeAcTBO ¢ CBOOOAHO OkayeH ToBap npu yaap B Oydep",
2016r.

Mutpes P., b. lpuropoB, W. MuHuH, ,MaTemaTuyecko MoaenupaHe Ha AWHAMUYHOTO MOBEAEHWE Ha
TPaHCMOPTHO CPeacTBO ¢ cBOOOAHO OKayeH ToBap Npu ydap B bydep”, Bbnrapcko cnucaHue 3a MHXEHEPHO
npoekTupaHe, TY — Codoust, 6poin 28, Anyapu 2016, ctpannya 49-57, ISSN 1313-7530.

Pestome: B pabotata e npegnoxeH W u3cneaBaH MareMaTuyecku Mofen Ha TPaHCMOPTHO CPeacTBO CbC
cB060AHO OKayeH ToBap npu yaap B Bydep. 3a nonyyaBaHe Ha MaTemMaTU4YeCKs MOZEN, pearnHarta cuctema e
npeAcTaBeHa kaTo AByMacoBa cucTeMa C [Be CTeneHn Ha cBobopa, a upes ypaBHeHusTa Ha Jlarpamx oT BTOpU
pog Ca W3BEedEeHW HenuHemHUTe AMMepeHUManHn ypaBHEHUs, OMUCBALLM MOBEOEHUETO Ha MexaHWyHaTa
cuctema. byepbT € npenctaBeH KaTo enactogeMndupall enemMeHT C JIMHeWHa XapakTepucTuka. Ypes
npunaraHe Ha TeopusiTa Ha AMHAMUYHWUTE CUCTEMMU € WM3BBPLUEHO KaYeCTBEHO WM3cnefBaHe Ha XapakTepa Ha
OBWKEHWETO Ha cucTemaTta cnef yaapa. YCTaHOBEH € XapakTepbT Ha ydapa M KMHeMaTWyHWTE U CUNoBUTE
napameTpy Ha cucTemarta no Bpeme U cried yaapa.
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12.13. Pestome Ha nybnukaumsa cbe cnmucbyeH No7.13. " Determination of the function of reliability
and the possibility of fail-safe operation of a jaw crusher type CJ615:01“, 2017.

Minin 1., D. Mitev, "Determination of the function of reliability and the possibility of fail-safe operation of a jaw
crusher type CJ615:01", pp.11-17, ISSN: 2535-1192, Journal of Mining and Geological Sciences", Vol. 60, Part 3,
2017,

Pestome: PasnpeneneHneTo Ha OTKasuTe Ha €OMH eNeMEHT WNU efHa MaluWHa OT JafeHa TeXHONOr14yHa
NIMHMS € ONUT Aa Ce OMuLLIE MaTeMaTUiecky NPOABIMKUTENHOCTTA UM Ha XMBOT. HauMHBbT Ha pasnpeaeneHneTo
Ce 0Tpa3siBa Ha aHanNWUTWYHUS BMA Ha ToBa pasnpeneneHve. B HacToswaTa paspaboTka e HanpaBeH onuT da
Obae onpeaeneHo pas3npeaeneHeTo Ha 0TKasnuTe Ha OCHOBHUTE ENEMEHTU Ha YEMKOCTHA TPOLIAYKa CbC CMNOXHO
MNIONEEHe Ha MoABMKHATA YENMCT U3MOoM3BaHa 3a eapo TpoweHe M ga 6bae onpedeneHa BEpPOATHOCTTA 3a
BesoTkasHa paboTa Ha MalumHaTa. B HacToswwms cnyyait usbpaHaTa TpolladkaTa uMa LWECT eneMeHTa, KaTto npu
noBpeaa Ha BCEKM eMH OT TSX - cnvpa 4a paboTu 1 3ano4yBaT PEMOHTHW AEMHOCTY NO noaMsHaTa My. ETo 3auo
€ eCTeCTBEHO TpoLlaykaTa aa Obae pasrnexaaHa kato cucTema OT LUECT eNeMeHTa, KOUTO ca NocneaoBaTeNnHo
CBbp3aHK. ToBa 03Ha4aBa, Ye KOWUTO W OT eNeMEeHTUTE 11 4a ce NoBpeau, UMa Hanmu4une Ha oTkas. CvbpaHu ca u
ca obpaboteHn Heobxoanmust Bpoit CTAaTUCTUYECKN AaHHW, KOWTO Cried M3Non3BaHe Ha HSAKOM eNeMEeHTW OT
TeopusiTa Ha HaOEXAHOCTTa, OMICBAT NOBEAEHMETO MO OTHOLLEHWE HA HAAEXAHOCTTA Ha OTAENHNUTE N eNEMEHTU
W Ha TpowaykaTa B CbBKYMHOCT. BeposiTHOCTTa 3a Oe3oTkasHa paboTa Ha usanaTa Tpowayka 3a [adeHo
KOnM4ecTBO NpepaboTeHa pyda € onpeaeneHa oT Teopemata 3a YMHOXEHWE Ha BEPOSITHOCTUTE, KaTo Mo TO3M
HauMH MoraT ga GbaaT MporHo3vpaHy OTKa3WTe Ha MaluMHaTa M KONMYECTBOTO Ha Pe3epBHUTE OBMULOBBLYHM
nnouun Heobxognmu 3a roguHa Hanpea. [lonyyeHute pesyntatu cnef obpaboTkaTta Ha CTaTUCTUYECKUTE AaHHM
HeABYCMUCNEHO A0Ka3BaT NPaBMHUSAT M300P Ha YenCcTHaTa TPoLIAYKa 3a YCNoBUsTa U Ha ekcrnnoaTaums.

Abstract. The distribution of failures of an element or a machine from a specific technological line is an attempt
for a mathematical description of their lifetime. The distribution mode reflects on the analytical form of this
distribution. In the present study was made an attempt to determine the distribution of failures of the basic
elements of a jaw crusher with complex swinging of the mobile jaw used for coarse crushing and to determine the
probability of a faultless operation of the machine. In this case, the chosen crusher has six elements, as at a
failure with any one of them, its operation stops for repair works for its replacement. That is why, admittedly the
crusher can be considered as a system of six elements, connected in series. This means that if any one of its
components is damaged, there is a failure. The required number of statistic data has been collected and
processed, which, after using some elements of the reliability theory, describes the behaviour in regards to the
reliability of its individual elements and the crusher as a whole. The possibility of fail-safe operation of the whole
crusher for a given quantity of processed ore is determined by the probability multiplication theorem, thus allowing
the forecast of machine failures and the amount of spare lining plates necessary for the next year. The obtained
results after the processing of the statistics unambiguously prove the correct choice of the jaw crusher under its
conditions of operation.

12.14. Pe3tome Ha nybnukaums cbe cnncbyeH No7.14. "Recovery through surface-welding of toothed
gears of drum mills", 2017.

Minin 1., "Recovery through surface-welding of toothed gears of drum mills", pp.5-10, ISSN: 2535-1192, Journal
of Mining and Geological Sciences", Vol. 60, Part 3, 2017.

Pestome: Tonsama yact or GapabaHHWTE MenHWUM M3NONn3BaHW B MWHHOAOOMBHATa MPOMMWLLNIEHOCT Ca C
nepudpepHo 3aaBuxBaHe Ha OGapabaHa. ToBa obycnaes HanuumMeto Ha egporabapuTHM 3bOHM BEHUM CbC
3HauuTenHu pasmepw, Terno u LeHa. Crneg 8 -10 roguHm cnyxba 3bOHUTE BEHUM Ce M3HOCBAT OT efHaTta CTpaHa
Ha 3bbuTe (B 3aBMCMMOCT OT MocokaTa Ha BbpTeHe Ha GapabaHa), KOETO BOAM OO BriOLABaHe pexuma Ha
paboTa Ha 3bOHaTa ABOMKA W OMACHOCT OT CYynBaHe M OTKa3 Ha MeNHWYHUs arperart. lMopagu ToBa cnen
W3TW4aHe Ha CPOKBLT UM Ha cnyxba Te busat OGpakyBaHM MNW Bb3CTAHOBEHW. B HacToswaTa cTatus € nokasaHa
TEXHOMOrMsATa 3a Bb3CTAHOBSBAHE Ha M3HOCEHM 3bOHW BEHLM Ype3 HaBapsiBaHe. OBsicHeHa e 1 MeTogukaTa 3a
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ornpefensiHe Ha enekTpUYecKUTe napameTpu Ha enekTpoAbroBOTO HaBapsiBaHe, KaTto 3a MpUMep TS e NpuioxeHa
Ha 3bbeH BeHel oT menHuua Tun MLLL, 4,5 x 6. MokasaHn ca CbLO U BCUYKM APYTA ChMBTCTBALLM TEXHOMOMMYHM
onepawuu 4o Nofly4YaBaHETO Ha Bb3CTaHOBEH 3bOEH BEHEL, CbC CXOAHM NapamMeTpy Ha HOB.

Abstract. The majority of the drum mills used in the mining industry have peripheral drive of the drum. This
determines the presence of large-sized toothed gears with considerable size, weight and cost. After 8 to 10 years
of service, the cog - wheels wear on the one side of the teeth (depending on the direction of drum rotation), which
results in a deterioration of the teeth pair operational mode and in a risk of fracture and failure of the mill unit.
Therefore, after expiration of the term of service, they are scrapped or recovered. This article shows a technology
for a recovery of worn toothed gears through welding. The method for determining the electrical parameters of the
electric arc welding is also explained, as for instance it is applied to a gear of a mill type MLL| 4,5 x 6. Also here
are shown all other concomitant technological operations to the restoration of toothed gears with similar
parameters of a new one.

12.15. Pestome Ha nybnukaumst cbe cnmcbyeH Ne7.15. " OnpepensiHe Ha CMTIOBOTO HaTOBapBaHe Ha
MexaHMyHaTa KOHCTPYKLUA Ha XxmapaBnuyeH MuHeH madunynatop ", 2017r.

Mutpes P., U. MuHuH, ,OnpenensiHe Ha CUNOBOTO HAaTOBAapBaHE HA MEXaHWYHaTa KOHCTPYKLUMS Ha X1apaBnuyeH
MWUHEH MaHunynatop®, MexaHuka Ha mawwuHuTe, 3gatenctso TY — BapHa, loguHa XXV, knura 2, 2017, ctp.19-
29, ISSN0861-9727.

Pestome: B HacTosiLjaTa paboTa ce pa3paboTBa MeToaMKa 3a ONpeensiHe Ha HaToBapBaHUsiTa B MexaHU4HaTa
KOHCTPYKUMSI Ha XuApaBnuyeH MWHEH MaHWnynatop 3a pasgpobsBaHe Ha HerabapuTHW pyaHM KbCOBE B
TEXHOMOMYHA NMHWS 32 3bPHOMETPUYHA MOATOTOBKA Ha MOMy4YeHa Ype3 B3puBsiBaHe ckanHa Maca. Cunute B
LIapHUPUTE W XMAPABMUYHUTE LMNMHOPW HA MaHUMynaTopa ca nonyyeHu 3a egHa paboTHa KoHUrypaums Ha
MaHunynaTopa KaTo ca NPUNOXeHU CTaTUYHUTE YCIIOBUS 32 PaBHOBECUE Ha TPW pynu OT enemMeHTH. Cunute ca
onpedeneHn 3a TpW TUMOBM pexuMa Ha paboTa Ha Manumynatopa. [lonyyeHuTe OT MPUNOXEHWETO Ha
MeToaMKaTa CUMM Ce M3NON3BaT 3a ONPeaeNsiHe Ha HanperHaTo-AeoPMMPAHOTO ChCTOSHIUE HA ENEMEHTUTE Ha
MaHunynaropa v n3paboTBaHe Ha Npenopbky 3a ekcrnoaTauys U PEKOHCTPYKLMS.

12.16. Pe3tome Ha nybnukaums cbe cnncbyeH Ne7.16. “CuMmynaumMoHHO KOMNKOTBLPHO U3cneaBaHe Ha
kochaTa Ha YeneH ToBapay M3non3BaH NpuW NPOU3BOACTBOTO Ha OGuoras ¢ mopyna ,Solid Works
Simulation“", 2017,

Mubune W., ,CumynaumoHHO KOMMIOTbPHO M3CriedBaHe Ha Koata Ha YeneH ToBapay M3MOn3BaH npu
NPoM3BOACTBOTO Ha 6uoras ¢ mopyna ,Solid Works Simulation® ”, Bbnrapcko cnucaHne 3a WHXEHEepHO
npoektupaHe, TY — Codpus, 6poir 31, AHyapu 2017, ctpannya 23-27, ISSN 1313-7530.

Pe3tome: MNokasaHa € Bb3MOXHOCTTA Ype3 CUMynaLnMoHHO KOMMTbPHO uacneasaHe Ha 3D-CAD mopen u CAE -
aHanu3 ga ce noflyyat CTOMHOCTUTE W pasnpeaeneHneTo Ha edopMaLmmnTe, HanpexeHusTa 1 KoeULMEHTLT Ha
CUTYpHOCT BbPXY MOAENa Ha Koa Ha YerneH Tosapay 13non3saH npu Npou3BoaCcTBOTO Ha buoras. Ha Tasn 6asa
ca NPOrHO3MpaHN BEPOSTHUTE MEXaHUYHWUTE NOBPEAM U ca NPELNOKEHN 3a U3BbPLUBAHE KOHCTPYKTUBHI U APy
NPOMEHM C LeNl ONTUMU3MPaHe Ha MEXaHWYHOTO HaTOBapBaHE W MOBMLLABAHE Ha CUTypHOCTTa npu paboTta Ha
Tasn Kkoga.

12.17. Pestome Ha nybnukauus cbe cnucbyeH Ne7.17. "Determining the relative energy consumption
of a jaw crusher depending on the width of the discharge port and on the particle size distribution of the
crushing product”, 2018.
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Hristova T., I., Minin, D. Mitev, "Determining the relative energy consumption of a jaw crusher depending on the
width of the discharge port and on the particle size distribution of the crushing product ", pp.13-17, ISSN: 2535-
1192, Journal of Mining and Geological Sciences", Vol. 61, Part 3, 2018

Pestome: B ctatuaTa e unacneaBaH cneundUyHMAT pasxoh Ha enekTPOeHeprus Ha YentocTHa Tpolayka Cbe
CMOXHO NHONEEHe Ha MOABMKHATA YentocT. TS € 3aABWKBaHA OT aCWHXPOHEH ABUraTeNl C HaKbCO CbeaWHEH
potop. Llen Ha n3cneaBaHeTo e ga ce onpedeny BIMSHWETO Ha 4Ba OCHOBHWM MapameTbpa — LWMPOYMHA Ha
WN3MycKaTenHns OTBOP W 3bPHOMETPUYEH CbCTAB HA MPOLyKTa 3a pasTpollaBaHe BbpXy OTHOCWTENHUS
eHepropasxog Ha TpollaykaTa. 3a onpefensHe Ha eHepropasxofa Ca M3MEpPEHU OCHOBHW NapameTpu KaTo
CpedeH AMaMeTbp Ha NOCTbMBaWWTe B TpoWwaykata KbCOBE, LUMPOYMHA HA W3MycKaTenHWs OTBOP Ha
TpoLlaykaTa, Terno Ha pa3TpoLlaBaHOTO KONMWYECTBO MaTepuasn, CpedHa MOLWHOCT Ha efHaTa asa Ha
ABUraTens, Bpeme 3a pasTtpoliaBaHe Ha npobata u ap. Cnopeq n3bpaHata ueneBa (yHKUMS Ca CUHTE3MPaHH
MOZEnn Ha eHepropasxofa B 3aBUCKMOCT OT LUMPOYMHATA Ha W3NyCKaTEmNHUs OTBOP U 3bPHOMETPUYHMS CbCTaB
Ha npogykta 3a TpoleHe. [lonyyeHnTe MOZenM Ca OLEHEHW MOCPEeACTBOM CTaTUCTUYECKM KpuTepun 3a
onpeaensiHe Ha afeKBaTHOCTTA UM KbM M3bpaHaTa uenesa QyHkums. ObpaboTkaTa Ha AaHHUTE € M3BbpLUEH
ype3 komnioTbpHa nporpamata STATGRAPHICS. YcTaHOBEHO €, Ye OTHOCUTENHUAT EHEPropasxoq ce Bnmuse ot
[BaTa ynpaensBall NapameTbpa - eapuHaTa Ha NOCTbMBALUMTE KbCOBE W LUMPOYMHATA Ha M3MnyckaTenHus
OTBOp Ha TpoLLaykaTa 1 ca HanpaBeH! CbOTBETHUTE U3BOAN.

Abstract. The article discusses the topic of the specific energy consumption of a complex pendulum jaw crusher.
It is driven by an induction motor with a squirrel cage rotor. The purpose of the study is to determine the effect of
two basic parameters on the relative energy consumption of the crusher: the width of the discharge port and the
particle size distribution of the product to be crushed. In order to determine the energy performance, some basic
parameters have been measured, such as the average diameter of the fragments fed into the crusher, the width
of the crusher discharge port, the weight of the crushed material, the average power of the engine phase, the
crushing time of the sample, etc. In accordance with the selected target function, energy consumption patterns
have been synthesized depending on the width of the discharge port and the particle size distribution of the
crushing product. The models obtained have been evaluated using statistical criteria to determine their adequacy
in relation to the selected target function. Data processing has been performed through the STATGRAPHICS
computer program. It has been found that the relative energy consumption is affected by the two control
parameters - the size of the incoming pieces and the width of the crusher discharge port. Relevant conclusions
have been made.

12.18. Pestome Ha nybnukaums cbe cnncbyeH No7.18. “Determination of the impact of the feeding
product size and the width of the sizing gap for the discharge of a jaw crusher with complex swinging in
its performance”, 2018.

Minin L., D. Mitev, S., Savov, "Determination of the impact of the feeding product size and the width of the sizing
gap for the discharge of a jaw crusher with complex swinging in its performance”, pp.5-8, ISSN: 2535-1192,
Journal of Mining and Geological Sciences", Vol. 61, Part 3, 2018

Pestome: B nutepatypata onucBalla Teopusita Ha pabota Ha YentCTHUTE TPOLLAYKN € 3acerHaT BbhnpoCchT 3a
BMMSIHWETO Ha KOHCTPYKTUBHUTE NapameTpy BbpXy TEXHOMOTMYHNTE HO NOOTAENHO. Hanpumep npu onpegensiHe
Ha NPOWN3BOAWNTENHOCTTA HA YENIOCTHUTE TPOLLAYKM ChC CMOXHO JTIONIEEHE HA NOABMXKHATA YEntoCT KaTo OCHOBEH
napameTbp OKa3BaLll BMMsSHME € NOCOYEHa LIMPOYMHATA Ha U3MyCKaTemnHMst OTBOP Ha Tpolladykata. Ho He e sicHo
KakBO € BIWSHMETO Ha 3bPHOMETPUYEH CbCTAB Ha MOCTHMBAWMA 32 TPOLIEHE MPOAYKT BbPXY
NPOM3BOANTENHOCTTA HA MallMHaTa. ToBa € MoKasaHO YacTUYHO B 3bPHOMETPUYHUTE XapakTepUCTUKN Ha
TPOLLAYKNTE HO HE € Bb3MOXHO Aa CE ONpedeny aHanuTuyHo. B HacToswaTa paspaboTka e HanpaBeH onuT aa
Obae onpegeneHo eQHOBPEMEHHOTO BIMSHWE Ha Te3n ABa NapameTbpa BbpXy MPOM3BOAWUTENHOCTTA Ha
YentoCTHa TpoLLaYka CbC CMOXHO NONEEHEe Ha MOABWKHATA YENtoCT 13MNOM3BaHa Hal-4ecTo 3a eapo TPOLLEHE.
3a uenTa e HanpaBeH eKCepuMEHT C nabopaTopHa YenCTHA TPOLLAYKa CbC CIIOXHO JTIONEEHe Ha NoABMXHATA
yentocT ¢ pasmepu Ha npuemHus oteop 0,7 x 1,05. Cneg obpabotka Ha pesynTtatute OT eKcriepuMeHTa ca
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NOMYYEHN HSAKONKO MaTeMaTUYeCKn MOZeNa OnMUCBaLy/ BIUSHUETO Ha LMPOYMHATA Ha U3MyCKaTenHMs OTBOP U
3bPHOMETPUYHMSA CbCTaB Ha MOCTbNBALYMS 3@ TPOLUEHE MaTepuan BbpXy NPOM3BOAMUTENHOCTTA Ha MaluMHaTa.
W3bpaH e mogena C Hal-BUCOKM CTOMHOCTM Ha [OCTOBEPHOCT W Ca HampaBeHW CbOTBETHWUTE M3BOAN OT
nonyyYeHuns pesynrar.

Abstract. In the literature describing the theory of operation of jaw crushers, the topic of the influence of the
constructive parameters on the technological is affected, but separately. For example, when determining the
performance of jaw crushers with complex swinging of the jaw, the size of the discharge gap is indicated as the
main parameter of influence. However, it is not clear how the fraction size of the product to be crushed affects the
performance of the mill. This is shown partially in the fraction size characteristics of the crushers, but it is not
possible to be analytically determined. With the present study is made an attempt to determine the simultaneous
impact of these two parameters on the performance of a laboratory-scaled jaw crusher with complex swinging of
the jaw used for a coarse crushing. For this purpose an experiment was performed with a laboratory-scaled jaw
crusher with a complex swinging of the jaw with the size of the feeding gap of 0.7 x 1.05. After processing of the
results from the experiment, there have been obtained several mathematical models describing the influence of
the width of the gap for the discharge and the fraction size of the feeding material on the productivity of the
crusher. The model with the highest values of confidence has been chosen and the relevant conclusions were
made.

12.19. Pestome Ha nybnukaums cbc cnmcbyeH No7.19. ,Characteristics of the fraction size
distribution and the rate of crushing for a laboratory-scaled jaw crusher with complex swinging of the
movable jaw” 2018.

Minin 1., V. Kovacheva-Ninova, D., Dimitrov, "Characteristics of the fraction size distribution and the rate of
crushing for a laboratory-scaled jaw crusher with complex swinging of the movable jaw", pp.9-12, ISSN: 2535-
1192, Journal of Mining and Geological Sciences", Vol. 61, Part 3, 2018.

Pe3tome: EQHM OT OCHOBHWTE TEXHOMOTMYHU MapaMeTpu Ha YentoCTHUTE Tpowaykn ca 3bPHOMETPUYHATA
XapaKTepUCTMKa Ha HaTpOLIEHWS MPOAYKT W cTeneHTa Ha TpoweHe (i). Te ce gaBaT B nNpocnekTa Ha BCska
MalUKHa, HO MHOTO YECTO HE € YTOYHEHO 3a KaKBa LUMPOYMHA Ha pa3ToBapBalums oTBop (b) Ha TpolaykaTa ce
OTHacCAT W KakBO € BMWUSHMETO Ha b BbpXy 3bPHOMETPUYHATA XapaKTepUCTUKa Ha NPOAYKTa OT TPOLLEHETO M
nocTUraHata CTeneH Ha TpolleHe. Bcuyko ToBa 3aTpydHsBa M3bopa Ha Tpolladka, Npu 3akynyBaHe Ha HOBa
MallMHa W BOAM OO rpewku. 3a uenta € HanpaBeH eKCrepuMEHT ¢ nabopaTopHa YentocTHa Tpoliadka CbC
CNOXHO IIONIEEHE Ha NOABVKHATA YENOCT 1 pa3mepy Ha npueMHus oteop 100 x 155 mm. OT 13BbPLLEHN CUTOBM
aHanuan ca MoCTPOEHW 3bPHOMETPUYHW KPUBW HA MPOAYKTUTE OT TPOLIEHETO M € OnpefdeneHa CTerneHTa Ha
TPOLIEHEe Ha MWHepanHa CypoBWHA, MPU PasNUYHA LUMPOYMHW Ha b Ha YenocTHaTa Tpowayka W eapuHu Ha
nocTbrnBawums 3a TpoleHe matepuan. Cried aHanuaa Ha nosyyeHuTe pesyntat ca 0606LeHn CbOTBETHUTE
W3BOAM, OTHOCHO TEXHONOTMYHWTE NapaMeTpu Ha YencTHaTa Tpolayka, NpW 3afadeHn pasmep Ha
pasToBapBaLL, OTBOP U e4puHa Ha U3XOAHMS MaTepuarn.

Abstract. Some of the paramount technological parameters of jaw crushers are the fraction size characteristics of
the crushed product and the rate of crushing (i). The manual of every machine outlines those but very often it
does not specify the width of the discharge gap (b) of the crusher and how this affects the fraction size
characteristics of the crushing process and the achieved rate of crushing. All these factors aggravate the choice
of crusher purchase and result in errors. For this reason, an experiment has been carried out with a laboratory-
scaled jaw crusher with a complex swinging of the jaw with the size of the feeding gap of 100 x 155 mm. The
sieve analyses performed have helped construct fraction size characteristics for the crushing products and define
the degree of crushing of mineral raw material at varying widths of the jaw crusher’s outlet gap and at varying
lump or grain sizes of the input material to be crushed. The results obtained have been analysed and conclusions
have been drawn regarding the technological parameters of the jaw crusher under the specified working
conditions.
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12.20. Pestome Ha nybnukaums cue cnuckyed No7.20. Wear of the cylinder linings of drum SAG mill",

2019.

Minin I. & S. Savov, "Wear of the cylinder linings of drum SAG mill", pp.25-29, ISSN: 2683-0027, Journal of
Mining and Geological Sciences", Vol. 62, Part 3, 2019.

Pe3tome: OCHOBEH TEXHWUYECKM NnokasaTen Ha 6apabaHHuTe menHuuy e 06eMbT Ha GapabaHa. To3u napameTsp
Ce NPOMEeHsl N0 BPeME Ha ekcnnoatauust nopagn MHTEH3MBHOTO M3HOCBaHe Ha 00NMLOBKMTe Ha MenHuuata. Ot
e[Ha CTpaHa npu yBennyasaHe Ha obema ce noBuLIaBa 1 NPON3BOAMTENHOCTTA HA MaLLKMHATA HO TOBA BOAM U A0
NPOMsSiHA Ha CKOPOCTHMS PEXMM KOMTO BIMSie Ha KAYeCTBOTO Ha cmunaHe. [lonyaBTOreHHUTE MeNHULM
W3MNON3BaT Hail YecTo KackadeH M CMECEH CKOPOCTEH PEXMM KOUTO 3aBWUCAT OCHOBHO OT AMAMETHbPBLT Ha
bapabaHa 1 OT BMUCOuYMHATA Ha NudTepuTe Ha obnuuoBKaTa Ha UMnMHAbpa. B HacTosiwata paspabotka e
HanpaBeH onuT fa 6bae onpedeneHo M3HOCBaHETO Ha nudTepute Ha GapabaHHa MoOnyaBTOreHHa MenHWua
cmunalla MegHo 3naTHu pyau ¢ BUCOKa abpasvBHOCT W 3gpaBuHa. 3a LenTa M3HOCBaHeTo Ha 0bnmMLoBKUTE Ha
MenHuuaTa ca U3mMepBaHu NepuognyHO NOCPECTBOM NasepeH CKEHep B NPOABIKEHNE HA HAKOMKO FOAWHM, KaTo
€ MpOCneasBaHO WM3HOCBAHETO Ha HAKONKO OBMMUOBKM Ha uUunuHobpa Ha 6OapabaHa Ha MenHuuata W
€[JHOBPEMEHHO C TOBA € 3anuCcBaHO KONMWYecTBOTO npepaboTeHa pyda, W BPeMETO Ha NOCTaBsHe Ha HOBa
obnuuoBKa [0 focTUraHe Ha ToBa u3HocBaHe. CbbpaHu ca v ca 0bpaboTeHn Heobxoaummus Bpoit CTaTUCTAYECKN
[aHHW, KOMTO Cref M3non3BaHe Ha CbOTBETHUTE KOMMIOTbPHW MpOrpamu faBaT NpectaBa 3a KOMMYECTBOTO
W3HOCEH OT OONMLOBKMTE MaTepuan BbB (DYHKUMS OT BPEMETO 3a paboTa Ha MenHWua M KONMYecTBOTO
npepaboTeHa pyga. 3a UenTa ca nonyyYeHn afekBaTHU MaTeMaTuyeckn MOAEnM OnucBallW Bpb3KaTa Mexay
N3HOCEHOTO KONMYECTBO CTOMaHa OT 00NMLOBKATE Ha MENTHMLATa U KONMYECTBOTO npepaboTeHa pyaa 1 BpeMeTo
3a JoCTUraHe Ha TOBa M3HOCBaHe. Peayntatute ca nokasaHum v rpachuyHo 1 ca HanpaBeHW CbOTBETHUTE M3BOAM.

Abstract.. A basic technical parameter of drum mills is the volume of the drum. This parameter changes during
operation due to the intensive wear of the mill linings. On the one hand, with the increase of the volume, the
productivity of the machine increases too, but on the other this also leads to a change in the speed regime, which
affects the grinding quality. The semi-autogenous mills mostly use a cascade and a mixed speed mode motions
which depend mainly on the diameter of the drum and the height of the lifters of the cylinder lining. In the present
work it has been made an attempt to determine the wear of the lifters of a semi-autogenous mill grinding gold-
copper ores with high abrasion and solidity. For this purpose the wear of the mill was periodically measured for
several years with a laser scanner, as there was monitored the wear of several cylinder linings of the mill drum,
while recording the quantity of processed ore and the time of new linings mounting to reach this wear. The
necessary number of statistic data has been collected and processed, which, after using the respective computer
programs, presents the quantity of the outworn material from the linings as a function of the grinding time and the
quantity of processed ore. For this purpose there have been obtained adequate mathematical models, describing
the relation between the wornout steel quantity of the mill linings and the amount of processed ore and the time to
achieve to this wear. The results are presented in a graphic manner and the relevant conclusions are done.

12.21 Pestome Ha nybnukaums cbe cnmcbyeH Ne7.21. " Research on the relative productivity of a
drum mill type SAG 8.5x5.3", 2020.

Minin 1., “Research on the relative productivity of a drum mill type SAG 8.5x5.3”, The Essays on Mining Science
and Practice — Dnipro-Ukraine, 2020, elSSN: 2267-1242.

Pe3tome: OnpefensHeTo Ha ONTUMArHUSA pexum Ha paborta Ha 6apabaHHMTEe MEMHMLM MOXE Aa Ce OLEHM No
Pa3NnYHN KpUTEPUN. Han-BaxHWUAT OT TAX MoXe Aa 6bae cnegHuat: Jla ce YTOUHAT U YCTaHOBST CTONHOCTUTE Ha
napameTpuTe Ha pabota Ha MenHuuaTa, No OTHOLUEHME HA KOWTO € Bb3MOXHO fa Ce OCUrypu O4akBaHaTa OT
noTpebutens NPoM3BOANTENHOCT Npy HEOOXOAMMOTO KaYecTBO Ha KpalHWS MPOAYKT U CblyuTe fa ce Aa ce
NOCTUTHE MPW MWHMMArHA KOHCymMauus Ha eHeprusi.“ 3a W3MbIHEHWETO Ha ToBa ycroBue Tpsbea ga ce
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OnpeaensT 3akoHUTe Ha M3MEHEHWEe Ha MPOM3BOAMTENHOCTTA, KA4YeCTBOTO Ha KpaiHUsi MPOAYKT W pasxoda Ha
eHeprsl B 3aBMCUMOCT OT afleKBaTHO M30BpaHWTe NPeaCTaBUTENHM KOHTPOMHM MapaMeTpyu Ha MemHuuaTa.
MonyyeHn ca maTeMaTU4Yeckn MOZEmnu, ONuCBaLUM Hail-BaXHUTE TEXHOMOTMYHM NapamMeTpy Ha MalunHaTa U ca
HanpaBeH 13BOAN 3@ HAKTOPUTE, BIUSIELLM BLPXY TSX.

Abstract. The determination of the optimal operational mode of drum mills can be assessed by different criteria.
The most important of them can be formulated as follows: “To be specified and established the values of the mill
operational parameters regarding to which it is possible to be provided the user's expected performance at the
required quality of the final product and the same to be achieved at minimal energy consumption.” For the
fulfilment of this condition, there has to be determined the laws of productivity variation, the final product quality
and the energy consumption in function of the adequately chosen representative control parameters of the mill.
There are obtained mathematical models, describing the most important technological parameters of the machine
and are made conclusions about the factors influencing on them.

12.22. Pesiome Ha nybnvkaums cbe cnmcbyeH Ne7.22. " Concerning the static balance optimization
for excavator SRs 2000", 2021.

Nedyalkov P., I., Minin, D., Vrazhilski “Concerning the static balance optimization for excavator SRs 2000’
International Conference "ESSAYS OF MINING SCIENCE AND PRACTICE ", RMGET 2021, Dnipro, Ukraine,
|OP Conference Series: Earth and Environmental Science 970 (1), 012039, ISSN 1755-1315.

Abstract: Balancing the excavator structure is a widely considered topic that directly relies on the operation, the
wear of nodes connecting the upper and the lower structures of the excavator and especially on the stability of the
excavator at the operational site. The present paper considers the balance of the excavator structures of the SRs
2000 excavator with idealization to some static positions and simplification of the interactions to static ones. This
allows positional regard of the most used positions under operating conditions. This approach derives some
dependences clarifying the static balancing of the super structure of the excavator to the undercarriage, taking
into account the interactions of both the weight parameters, as of the structural units, as of the main external
forces. There are derived dependences for determining the load of ballast weights during repair and
modernization of excavator structures.

Pe3tome: banaHcupaHeTo Ha KOHCTpYKUMsTa Ha Barepa e LUMPOKO pasrnexhaHa Tema, KosTo Npsiko 3aBucu oT
paboTaTa, W3HOCBAHETO Ha Bb3NWTe, CBbP3BALLM ropHaTa U JOnHaTa KOHCTPYKUMS Ha Barepa u ocobeHo ot
crabunHoctTa Ha Garepa Ha paboTHOTO MsACTO. HacToswara cratus pasrnexga GanaHca Ha 6arepHute
KOHCTpyKUMn Ha 6Garepa SRs 2000 ¢ wmpeanusaums [0 HSKOM CTATWYHM MO3NLMM M ONPOCTSBaHE Ha
B3aMMOAENCTBMSATA A0 CTaTUYHK. TOBa NO3BONSBA aHaNW3WpaHe Ha Hail-13non3BaHUTE NO3MLMK Npu PaboTHM
ycrnosus. TO31 NOAXoL BOAM A0 HAKOW 3aBMCUMOCTH, WU3SICHABALM CTATUYHOTO BanaHcupaHe Ha HafacTpounkaTa
Ha 6arepa KbM XxogoBaTa 4acT, kaTo Ce B3emaT NpeaBua B3aMMOAENCTBUATA KaKTO Ha TErnoBHUTE NapameTpum,
KaKTO Ha CTPYKTYPHWUTE B3NN, Taka U Ha OCHOBHWUTE BBHLUHW cunu. VI3BeaeHu ca 3aBUCHMOCTY 3a onpeaensiHe
HaTOBapPBAHETO Ha HanacTHWUTE TEXECTU NPU PEMOHT M MOAEPHM3ALMS Ha KOHCTPYKLMK Ha Garepw.

12.23 Pe3stome Ha nybnvkaums cbe cnncbyeH No7.23. “KoMnioTbpHO CMMyNaumMoHHO u3cneaBaHe Ha
MaHunynaTop Hocel KbpTayeH Yyk RB-2701", 2021.

Munun U ., T1., Hegankos, ,KOMAKOTBPHO CUMyNaLMOHHO U3CeaBaHe Ha MaHUMynaTop Hocel KbpTadyeH Yyyk RB-
2701%, TognwHuk Ha MI'Y ,Cs. MBaH Punckn”, Ceutok Ill, Tom 64, Codmsi, 2021r, ctpanuua 159-1164, ISSN
2738-8808 (print), ISSN 2738-8816 (online)

Pestome: B HacTosiata paspaboTka e HanpaBeHO KOMMIOTLPHO CUMYIALMOHHO M3CMeBaHe Ha MaHunynaTop
paboTel|, noa 3emaATa C LN OnpedensHe Ha pasnpedeneHneTo Ha HanpexenusTa, aedopmauuute W
KOBUUMNEHTLT HA CUrYPHOCT B eneMeHTUTe My. TOBa Ce Hanara ropaau nosisata W pasnpoCTPaHEHUETO Ha
MHOXECTBO MNyKHaTWHU MO KOHCTPYKUMSTa My. PesynTaTute OT M3crneaBaHeTo Lie GbaaT W3non3saHi 3a
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MunHuH WU., 12. PestomeTa Ha Hay4yHWTe NyBnvkaLmm No KOHKypca

PEKOHCTPYKUMSI Ha CbOPbXEHWETO. M3crneaBaHeTo € HanmpaBeHO NpW TpW Chyyask Ha HaToBapBaHE Ha
MaHunynaTopa: npu pasbusaHe Ha eaporabapuTeH KbC C MakCUManHa cuna, npu GyTaHe Ha MakcumanHu no
rabapuTi KbCOBE C XMAPABNUYHUTE LNAMHAPK U Npu GyTaHe Ha CbluMTe eapo rabapnuTi KbCoBE C MEXaHU3MbT
3a BbpTeHe. Onpeaenexu ca cunuTe AeACTBALM B €NEMEHTUTE Ha MaHWMynatopa npy Te3u TpU pexuma Ha
pabota HeobxoauMmM 3a NPOBEXOAHETO HA HACTOSILLETO M3crneaBaHe. Hakpas € HanpaBeH aHanu3 Ha
MonyYeHuTe pesynTaT, KOUTO Noka3ea HenpaBUTHO GOpaBEHE CbC CbOPBLXEHNETO.

12.24 Pe3tome Ha nybnvkaums cbe cnucbyeH Ne7.24. " Research of the charge load influence over
the tumbling mill characteristics through general utility function ", 2021.

Minin 1., P., Nedyalkov, S., Savov, ,Research of the charge load influence over the tumbling mill characteristics
through general utility function®, Journal of Chemical Technology and Metallurgy, 56, Iss. 4, 2021, ISSN 1314-
7471 (print), ISSN 1314-7978 (on line).

Abstract: The experimental assessment of ball mills type MCB 4.5x6 (MLL| 4,5x6) operating in copper ore
processing plant and SAG mill 8.5x5.3 operating in gold ore processing plant are presented. The experimental
results are statistically processed and some statistical regression models are estimated. It was developed a
general utility function in terms of generalized grinding usefulness functions based on proper regression models.
In parallel, some analytical calculations about ball fill coefficient gave the ability to connect measurement and
calculated values, so they are used in connection with experimental data. A mathematical function about general
utility function in dependence of ball fill coefficient, productivity, mill rotational speed and chamber diameter with
special note about charge coefficient is also developed. Results are summarized in some useful practical
implementation routines.

Pestome: [peactaBeHa e ekcrepuMeHTanHarta oueHka Ha TonkoBu MmenHuun Tun MLIL 4,5x6, pabotewym 3a
npepaboTka Ha MegHa pyada. NpeacTtasenn ca pesyntati u Ha menHuua SAG 8.5x5.3, paboTelm B (habpuka 3a
npepabotka Ha 3naTtHa pyga. EkcnepumeHTanHuTe pesyntatu ca cratucTudeckn obpaboTeHu u ca OueHeHU
HSIKOW CTaTUCTUYECKN perpecioHHn mogenu. PaspaboteHa e 0606LeHa GyHKLMW Ha MOME3HOCT Ha CMUnaHe,
BasnpaHa Ha afeKkBaTHU PErPECMOHHW MOAENM. YCropeaHO C TOBA HAKOM aHaNMUTUYHW M3YNUCREHUTA OTHOCHO
koeuUMEHTa Ha 3ambfiBaHe Ha TOMKW Ca Janu Bb3MOXHOCT 3a CBbP3BAHE Ha WM3MEPBaHU W U34UCIIEHM
CTOMHOCTM, Taka Ye Te Ce WU3NOM3BaT KaTo eKCrnepuMeHTanHn aaHHn. Pa3paboTeHa e matemaTnyecka yHKLmMS
Ha o6obleHaTa (yHKUMS Ha MOMEe3HOCT B  3aBUCMMOCT OT  KOeUUMEHT Ha TOMKOBUS TOBap,
NPOM3BOANTENHOCTTA, CKOPOCTTA Ha BbPTEHE HA MenHuuata M auameTbp Ha GapabaHa cbC cneumanHo
BHUMaHWe Ha KoeuuMeHTa Ha 3anmbneaHe. Pesyntatute ca 0606LiEeHW B HAKOM MOME3HM NpakTUkK 3a
NPaKTUYECKO NPUMOXEHME.

20.12. 2022r. TIOAMUC v
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